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Objectives. We analyzed the outcomes following cbnical management of parotid masses that were determined to be malig- 
nant tumors after parotidectomy. 

Methods. We evaluated data from 70 patients with parotid malignancies between November 1994 and December 2005. 

Results. Among salivary histo types (n=49), the most significant prognostic parameter was cT4 stage at diagnosis 
(P=0.0055, log-rank) both for clinical involvement of the facial nerve and for invasion of other structures. The main 
cause of cancer-related death was a distant metastasis. 

Conclusion. The present series confirms that the main prognostic parameter in salivary parotid malignancies was cT4 clas- 
sification at diagnosis, often due to clinical involvement of the facial nerve. The oncological outcome of salivary ma- 
lignancies was influenced by distant metastasis more than most other head and neck sites. We recommend dissecting 
and preserving the functioning Vllth cranial nerve during surgery for parotid malignancies. 

Keywords. Parotid malignancies, Parotidectomy, Facial nerve, VII aanial nerve dissection. Clinical prognostic factors 



INTRODUCTION 

Salivary histotypes make up approximately 3% of all head and 
neck malignancies diagnosed in North America annually, and 
about 60% are in the parotid glands [1]. Parotid gland tumors 
account for 80% of all salivary gland neoplasms, but 80% of 
parotid tumors are benign. In the presence of a parotid mass, a 
physical examination is the first diagnostic tool and, in most cas- 
es, it guides the clinician in the appropriate direction. A fine nee- 
dle aspiration biopsy (FNAB) has been indicated by several au- 
thors for the diagnostic work-up [2,3]. Anatomic imaging, and in 
particular ultrasonography, computed tomography, and/or mag- 
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netic resonance imaging are useful complementary studies for 
proper surgical planning. Nevertheless, none of these tools can 
provide definitive information about the nature and precise his- 
tology of a parotid mass. Open biopsy of a parotid mass is not 
recommended because of the risk of seeding in cases of a solid 
malignancy. Therefore, most parotid masses are operated on to 
obtain the histological diagnosis. The aim of this study was to 
retrospectively analyze a series of malignant masses of the pa- 
rotid gland, and to obtain useful information about facial nerve 
preservation from our survival and outcome data. 

MATERIALS AND METHODS 

We evaluated 70 consecutive patients who underwent parotidec- 
tomy between November 1994 and December 2005 at the In- 
stitute of Otorhinolaryngology of Universita Cattolica del Sacro 
Cuore, PolicKnico Agostino Gemelli, Rome, Italy and who were 
affected by a malignant tumor at the histopathological exam. 
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Table 1. Characteristics of tfie patients, tumors, and tfie surgical re- 
section (n=70) 

Characteristic Value 



Values are presented as numbers (%). 

sec, squamous cell carcinoma; MALT, mucosa-associated lymphoid tis- 
sue; AJCC, American Joint Committee on Cancer. 



Table 2. Complications and late sequelae of surgery in 70 patients 



undergoing parotidectomy for malignancies 

Sequelae of surgery No. (%) 

Bleeding (within 36 hours) 4 (5.7) 

Range 19(27) 

Immediate Vllth nerve deficit 6(11.3) 
(in the 53 cases with anatomical preservation) 

Completely solved 4 

Persistent paresis 2 

Persistent sensory deficit 4 months after surgery 32 (45) 

Neuroma of the great auricular nerve stump 2 (2.9) 

Clinical Prey syndrome 8(11) 



We obtained clinical data by revision of charts, direct clinical 
re-examination, imaging of surviving patients, and by phone 
calls to relatives of dead patients (Table l).The median follow up 
was 53 months. No patient was affected by Sjogren syndrome 
or by any other inflammatory disease of the parotid. We also 
collected familial history with particular regard to malignant tu- 
mors (salivary and not) in relatives. 

Based on the site of origin, we classified the masses as primi- 
tive (when the parotid was the site of origin of the neoplasm) or 
metastatic and as primary or recurrent based on the clinical his- 
tory (Table 2). We also evaluated the surgical parameters and in- 
cidental compUcations (Tables 1, 2). We did not use a transman- 
dibular approach, as the deep lobe tumors were always resect- 
able through a standard parotidectomy approach [4] by modify- 
ing the neck incision when needed. Resection was enlarged to 
other structures in 15 cases (external auditory canal, four cases; 
auricle, one; overlying skin, nine; mastoid, two; sternocleido- 
mastoid muscle, seven; digastic muscle, seven; masseter, three; 
and submandibular gland, one). We reconstructed the defect 
with a free flap (one deep inferior epigastric perforator flap and 
one anterolateral thigh flap) or a regional pedicled flap (pectora- 
hs major) in three cases, in which a wide area of skin had to be 
resected because of suspected or evident clinical involvement. 

We performed seven homolateral comprehensive neck dissec- 
tions for metastases of skin neoplasms (two melanomas and five 
squamous cell carcinomas [SCCs]), and nine comprehensive 
(eight modified radical type III and one modified radical type I) 
in cN-nprimaries of the parotid (2pN0). We also performed 13 
homolateral prophylactic neck dissections (selective of levels I, 
II, and III), in locally advanced primary tumors, with only one 
pN-H(N2b). 

Adjuvant treatment was recommended and performed in all 
patients with metastatic masses: radiochemotherapy in SCCs 
(seven cases, 60 Gy and three cycles of concurrent 100 mg/w? 
cisplatin [CDDP] on days 1, 22, and 43), interferon-a for mela- 
nomas (two cases). Primitive neoplasms of epithelial origin un- 
derwent adjuvant radiotherapy (50-60 Gy) on the surgical bed 
and on the neck nodes when indicated by international guide- 
lines [5], including intermediate or high grade or adenoid cystic 



Age (year), median (range) 63.5 

(19-94) 

Sex (male:female) 40:30 



Karnofsky p.s. 


too 


28 


(40) 


90 


22 


(31.4) 


80 


10 


(14.3) 


70 


7 


(10) 


60 


3 


(4.3) 


Clinical sign/symptom bringing the patient to our obsen/ation 


Parotid/neck swelling 


57 


(81) 


Facial paresis 


13 


(19) 


Grade II 


2 


(2.9) 


Grade III 


3 


(4.3) 


Grade IV 


6 


(8.6) 


Grade V 


2 


(2.9) 


Localization of the mass 


Superficial lobe 


45 


(64) 


Deep lobe 


25 


(36) 


Surgery performed 


Superficial parotidectomy 


28 


(40) 


Total parotidectomy witti Vllth nerve preservation 


25 


(36) 


Total parotidectomy with Vllth nerve sacrifice 


17 


(24) 


Resection margins 


Negative 


62 


(88.6) 


Positive 


3 


(4.3) 


Close 


5 


(7.1) 


Primary lesion vs. recurrence of parotid neoplasm vs. 
recurence from other site 


Primary lesion 


52 


(74.2) 


Recurrence of a parotid malignancy 


8 


(11.5) 


Recurrence from other primary tumors 


10 


(14.3) 


Nodal metastasis from skin SCC 


7 


(10) 


Nodal metastasis from skin melanoma 


2 


(2.9) 


Local recurrence in the parotid from a subman 
dibular gland SCC 


1 


(1.4) 


Histotype of masses arising primarily in the parotid 


60 


(85.7) 


Adenocarcinoma 


15 


(21.4) 


SCC 


11 


(15.7) 


Lymphoma 


10 


(14.3) 


Nodal non-Hodgkin lymphoma 


4 


(5.7) 


Extranodal MALT lymphoma 


6 


(8.6) 


Adenoid-cystic carcinoma 


7 


(10) 


Mucoepidermoid carcinoma 


6 


(8.6) 


Epithelial-mioepithelial carcinoma 


5 


(7.1) 


Malignant mixed tumor 


4 


(5.7) 


Synovial sarcoma 


1 


(1.4) 


Acinic cell carcinoma 


1 


(1.4) 


cT classification in solid malignancies arising primarily in the 
parotid (lymphomas excluded) 


50 


(71.4) 


1 


12 


(17.1) 


2 


17 


(24.3) 


3 


7 


(10) 


4 


14 


(20) 


cN classification in solid malignancies arising primarily in the 
parotid (lymphomas excluded) 


50 


(71.4) 


0 


41 


(58.5) 


1 


5 


(7.1) 


2a 


2 


(2.9) 


2b 


2 


(2.9) 


AJCC clinical stage in solid malignancies arising primarily in 
the parotid (lymphomas excluded) 


50 


(71.4) 


1 


10 


(14.3) 


II 


9 


(12.9) 


111 


11 


(15.7) 


IV 


20 


(28.6) 
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tumors, close or positive margins, neural/perineural invasion, 
lymph node metastases, lymphatic/vascular invasion, stage IV 
disease, deep lobe salivary malignancies. When we found two or 
more of the above cited adverse characteristics, we added con- 
current 100 mg/m^ CDDP on days 1, 22, and 43. In total, 16 
patients (23%) with a parotid primary tumor underwent adju- 
vant radiochemotherapy and 14 (20%) underwent radiotherapy 
alone. Patients with lymphomas were referred to hematologists 
and underwent chemotherapy. 

Survival curves were calculated since the day of the surgery 
by the Kaplan-Meier method using JMP ver. 5.1 (SAS Institute, 
Cary, NC, USA). We considered disease-specific, disease-free, 
and metastasis- (regional and distant) free survival as endpoints 
for the Kaplan-Meier analysis. We used both the log-rank and 
Wilcoxon tests to compare the survival curves. We also per- 
formed a multiviariate analysis by the Cox proportional hazards 
model. The significance level was fixed at 0.05 for all statistical 
tests. 



RESULTS 

The patient and tumor characteristics are shown in Table 1. No 
patient had distant metastases at diagnosis. Among the seven 
nodal metastases from skin SCC, three were thought to be primi- 
tive parotid neoplasms before resection, because the patients had 
not reported resection or they were considered negligible small 
skin tumors several months before. 

Among the 40 cases that underwent FNAB before sui^ery, we 
had 25 true positive cases (with a cytological diagnosis of malig- 
nancy), 10 false negative cases, and five inadequate samples. Cy- 
tology of 10 operated lymphomas was unable to suggest the final 
histological diagnosis. 

Eight of 70 patients (11%) had a second metachronous malig- 
nant tumor preceding or following the parotid malignancy (three 
adenocarcinomas of the prostate, two breast cancers, two kidney 
adenocarcinomas, and one Hodgkin lymphoma). Such meta- 



chronous malignancies were never the cause of death. 

None of the patients reported a case of salivary malignant 
neoplasm among relatives. Twenty-six of 70 patients in the whole 
series and 23 of 60 with primary salivary malignant neoplasms 
reported one or more malignancies among first-degree relatives; 
the sites of such tumors were lung (four cases), colon or rectum 
(four cases), breast (four cases), bladder (one case), hematopoiet- 
ic and lymphatic system (three cases), larynx (one case), oral 
cavity (one case), stomach (six cases), kidney (one case), liver 
(one case), and ovary (one case). Five of six gastric cancers oc- 
curred in relatives of patients with a primary parotid cancer aris- 
ing from the glandular epithelium (two mucoepidermoid carci- 
nomas, two adenocarcinomas, and one malignant mixed tumor). 

The Vllth nerve was functioning normally at the time of sur- 
gery in four of 17 patients undergoing parotidectomy with Vllth 
nerve sacrifice (Table 1). It was possible to preserve the superior 
(orbitofrontal) branch in one of these cases and in one case we 
reconstructed the nerve with a sural graft. Among the salivary 
malignancies, we obtained close/positive resection margins in six 
of 17 operations (35%) with nerve sacrifice and in two of 32 op- 
erations (6%) with nerve preservation. 

The most frequent early complication of surgery was sialocele 
(27%), which was always a self-limiting problem. The most fre- 
quent late complaint (4 months after surgery) was residual sen- 
sory deficit in the territory of the great auricular nerve (23/32 
were irradiated patients) (Table 2). Prey syndrome was not as fre- 
quent as in other series probably because we diagnosed it clini- 
cally, did not perform routine objective tests, and because of the 
frequent recourse to irradiation, which inhibits both glandular se- 
cretion and nerve regeneration (none of the irradiated patients had 
Prey syndrome). We observed permanent paresis (grade III and 
grade IV, both of the inferior branches) in two cases with anatomi- 
cal preservation of the facial nerve. The facial nerve reconstructed 
with a sural graft resulted in an unsatisfactory functional recovery; 
which may have been due to adjuvant radiochemotherapy. 

We did not find deferences when comparing survival among 
the different histological outcomes by the log-rank and Wilcoxon 
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Fig. 1. Overall survival in our series was 85% at 2 years and 72% at 5 years (A); disease-specific survival was 93% at 2 years and 89% at 5 
years (B). 
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tests (P=0.4 and 0.53, respectively), recording the worst 5 year 
disease-specific survival among metastatic melanomas (both 
dead), skin SCC (74%) and primitive parotid SCC (68%) [6]. 

Overall survival in the group of 49 salivary tumors of the pa- 
rotid (excluding tumors arising outside the parotid, lymphomas 
and the synovial sarcoma), was 85% at 2 years and 72% at 5 
years (Fig. lA); disease-specific survival was 93% at 2 years and 
89% at 5 years (Fig. IB). In the group of 49 salivary tumors of 
the parotid, no significant differences in survival were observed 



between lesions arising in the deep (5 year survival, 89%) or 
superficial lobes (5 year survival, 92%) or between resections 
with or without VII nerve preservation (92% and 79% 5 year 
survival respectively). 

The most significant parameters for disease-specific survival 
were the presence of positive/close margins (P=0.01, log-rank) 
and cT4 (P=0.0055, log-rank) stage at diagnosis. Both parame- 
ters retained their prognostic value in the Cox regression model 
(Table 3). When considering the reasons why we classified the 



Table 3. Univariate and multivariate analysis of prognostic covariates for disease-specific survival among patients affected by primary malig- 
nant salivary histotypes of tfie parotid 



Characteristic 




Univariate analysis 






Multivariate analysis 






HR 


95% CI 


P-value 


HR 


95% CI 


P-value 


Age 


Over 65 


1 






1 






Under 65 


0.24 


0.21-2.6 


0.24 


0.6 


0.3-1.28 


0.19 


Sex 


Female 


1 






1 






Male 


2.16 


0.19-23.8 


0.53 


0.7 


0.2-2 


0.49 


cT 


1,2,3 


1 






1 






4a 


21.84 


1.9-248 


0.013 


4.4 


1.4-37 


0.025 


cN 


0 


1 






1 






1-2 


1.3 


0.5-3.95 


0.5 


1.35 


0.67-2.7 


0.4 


Staging 


l-lll 


1 












IV 


10.4 


0.91-117 


0.06 








Primary site 


Superficial lobe 


1 






1 






Deep lobe 


2.08 


0.3-23.25 


0.55 


1.4 


0.6-3.2 


0.4 


Resection margins 


Negative 


1 






1 






Close/positive 


7 


1.02-7.8 


0.045 


2.88 


1.03-8 


0.043 



HR, hazard ratio; CI, confidence interval. 
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Fig. 2. Tlie most significant clinical parameter in our series was the cT4 at diagnosis, and in particular. (A) Paresis of the facial nerve (T4a; 
P=0.006, log-rank) was associated with a 66% 5-year disease-specific survival (DSS) (green line) vs. 91% 5-year DSS for patients with normal 
nerve function at diagnosis. (B) Involvement of other extra-parotid structures such as sl<in, ear canal, mandible (T4a) or skull base (T4b; P< 
0.0001 , log-rank) was associated with a 44% 5-year DSS (azure line), vs. a 94% 5-year DSS for patients without involvement of the above cited 
structures at diagnosis. Notably facial nerve function was always impaired when involvement of such structures was evident. 
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malignancies as cT4, both paresis of the facial nerve at diagnosis 
(P=0.006, log-rank) (Fig. 2A) and involvement of extra-parotid 
structures (skin, mandible, ear canal: T4a; or skull base: T4b; 
P<0.0001, log-rank) (Fig. 2B) were significant clinical prognos- 
tic markers. 

Distant metastases to the lung occurred in five patients with 
salivary neoplasms and in both patients with melanoma. Three 
of the patients with metastases from salivary cancers are cur- 
rently alive with disease, two died because of the metastases. 
Therefore, distant metastases were the main cause of cancer re- 
lated death; no patient died due to regional relapse. 

DISCUSSION 

The causes and risk factors for salivary gland malignancies have 
been evaluated only in a few reports [7,8], and they remain un- 
determined. In the present study, we describe an increased inci- 
dence of malignant second primary tumors arising from glandu- 
lar epithelia, i.e., prostate, among patients with a primary sali- 
vary timor and their relatives. Notably, our patients did not de- 
velop second primary metastases in the lungs, which is a typical 
occurrence in mucosal head and neck malignancies [9-12]. We 
recorded a positive familial history for gastric cancer in 5/49 of 
our patients (10.2%) with a primary parotid malignancy (exclud- 
ing lymphomas), which usually accounts for 1.5% of all malig- 
nancies in the general population of Western countries [13]. These 
observations are interesting, even if they require further studies 
to be confirmed, as they may indicate common predisposing ge- 
netic factors for salivary and gastric cancer or for other glandular 
malignancies, as already postulated by some authors [14,15]. 

It is mandatory for the surgeon to assess the risk of malignan- 
cy before surgery, because it changes the prognosis and, the atti- 
tude toward facial nerve, whose sacrifice may be necessary in 
solid malignancies. Therefore, a suspicion of malignancy changes 
informed consent, avoiding the legal controversies related to the 
so-called "histological surprises". We believe that histological 
surprises are extremely rare; a malignancy can almost always be 
at least suspected, we only had four (about 6%) histological sur- 
prises, with no suspicion of malignancy before the operation. I 
two of these, cases the surprise was intraoperative, with difficul- 
ties dissecting the nerve (which was preserved). Avoidance of 
surprises is achieved by adequate anamnesis, physical examina- 
tion, imaging, and by FNAB. The National Comprehensive Can- 
cer Network (NCCN) guidelines for managing head and neck 
cancer suggest some suspicion criteria for a mass >4 cm, or one 
arising from the deep lobe [5]. The frequency (35%) of deep 
lobe masses in our series of malignancies was definitely higher 
than what has been reported in literature for benign tumors 
[15,16]. 

The nodal and extranodal lymphatic tissue within the parotid 
demonstrated a notable clinical relevance in our series. In fact. 



the parotid is the only salivary gland with intraparenchymal 
lymph nodes (5-7) that can collect metastatic cells; such nodes 
within the substance of the gland are not easily palpated and be- 
come noticeable only when they are enlarged. Distinguishing 
these nodes from primary parotid gland tumors by palpation or 
by imaging can be difficult. Masses with aggressive growth can 
therefore be secondary, most frequently nodal metastases from 
cutaneous SCC and melanomas [17], or ascribable to hemato- 
logic malignancies and in particular to lymphomas. Lymphomas 
of the parotid arising from diffuse lymphatic tissue within the 
gland (extranodal lymphomas) have been described as well, par- 
ticularly in Sjogren disease [18], and they are often low grade 
maltomas. All of these non salivary malignancies may undergo 
sui^cal resection before obtaining a histopathological diagnosis, 
even if their treatment might be nonsurgical as with lymphomas. 

Nodal metastases from salivary malignancies were less crucial 
in out series than those in previous studies [19,20]: we per- 
formed a prophylactic neck dissection in 13 cNO cases with only 
1 pN+ (7.7%) and we had no treatment failures for regional re- 
lapse. Neck irradiation in high risk cases (as defined above and 
by the NCCN guidelines) seems adequate for regional control in 
most salivary cancers and in high risk patients [21,22]. We per- 
formed prophylactic irradiation of the neck when we irradiated 
the surgical bed. 

Disease-specific survival decreases for many years, particularly 
in patients with adenoid cystic carcinoma and malignant mixed 
tumor, because of distant metastases, which have been reported 
in approximately 20% of mainly high grade parotid malignan- 
cies and are predictive of a poor prognosis [19]. In particular, 
40% of patients with adenoid cystic carcinoma and 26%-32% 
with malignant mixed tumors demonstrated this feature [23,24]. 
In all these lesions, the site of distant metastasis is most often the 
lung(s). Lung metastases occurred in 10% of all of out patients 
with malignancies arising from salivary tissue. Nevertheless dis- 
tant metastasis may not always represent a terminal event and, 
therefore, does not necessarily preclude treatment of primary 
disease, particularly in patients with adenoid cystic carcinoma. 
We have three patients still alive with metastases. One with ade- 
noid cystic carcinoma is aKve 2 years after the diagnosis of the 
pulmonary relapse. Nevertheless, none of our patients had a di- 
agnosed distant metastasis when we performed a parotidectomy. 

Several previous studies showed that advanced stage, high 
grade, and submandibular location were prognostic for a poorer 
outcome, and differences in histological features were reported to 
affect natural history [8,23,25-29]. Positive/close margins on his- 
topathology and cT4 stage for VII nerve involvement or for in- 
volvement of other structures were the only clinical parameters at 
diagnosis retaining their value also at multivariate analysis (Fig. 2). 

The significance of positive/close margins might suggest ex- 
tending the indications to nerve sacrifice, because the attempt to 
preserve the nerve sometimes leads the surgeon to leave micro- 
scopic (or even macroscopic) disease behind. Nevertheless such 
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a "destructive" attitude with liberal resection of a facial nerve 
no longer dominates surgical philosophy. Instead the surgeon's 
reliance on postoperative radiation therapy to manage micro- 
scopic disease and the likelihood of a distant metastasis make 
many surgeons reluctant to sacrifice a functioning facial nerve 
or in the event of a hard-to-dissect clear malignancy. Our results 
also suggest this form of surgical minimalism which is gaining 
consent in the last few years. In fact, facial nerve sacrifice seems 
to be associated with worse survival. Furthermore, most of our 
patients with positive margins (Rl) had undergone a total parot- 
idectomy with nerve sacrifice, which is not a solution for the 
margin issue. In these cases, the positive margins are more often 
outside the parotid, and involve other structures; thus, a more 
aggressive attitude is warranted on extra-glandular structures, pos- 
sibly by resorting reconstructive techniques. We believe that clini- 
cal nerve dysfunction and extra-parotid extension (that isT=4), 
which is often not associated with bulky tumors in our experi- 
ence, are by themselves expression of intrinsically more aggressive 
tumors and can be read as independent prognostic factors. 

Our approach is to sacrifice the nerve when it is clinically in- 
volved and/or when it is totally embedded in a clearly malignant 
neoplasm, but to at least attempt to dissect and preserve it in 
other cases. This attitude is strengthened by the consideration 
that the ultimate diagnosis of malignancy always relies on defini- 
tive histology of a surgical sample (often with the help of inimu- 
nohistochemistry) and frozen sections or biopsies cannot pro- 
vide sure and legally safe indications for VII nerve sacrifice. 
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